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YANI(EE ATOMIL' ELECTRIG COMFANY WYR 78-5

January 29, 1978

United States Nuclear Regulatory Commission
Wwashington, D. C. 20555

Attention: Office of Nuclear Reactor Regulation

Reference: (a) License No. DPR-3 (Docket No. 50-29)
(b) USNRC letter dated December 15, 1977, Reliability
of Standby Diesel Generator Units - Questionnaire

Dear Sir:
Subject: Standby Diesel Generator Units Questionnaire

2s requested in your letter, Reference (b), we are forwarding to
you the completed standby diesel generator units questionnaire. To tne
best of our knowledge all the information stated within is correct and
we trust it will meet your satisfaction. If you have any additional
guestions or comments pertaining to this guestionnaire, please contact
Myr. liorman St. Laurent, Yankee Atomic Electric Company, Star Route,
Rowe , Massachusetts, 01367. Telephone Number: (413) 625-6140.

Very truly yours,
YANKEE ATOMIC ELECTRIC COMPANY

B bt b

R. H. Groce
Licensing Engineer
RTT/kg
Enclosures
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Questionnaire

for

NUCLEAR REGULATORY COMMISSION
RELIABILITY STLDY

of

Standby Diesel Generator Units

Date Questionnaire Completed: l/é /78

Plant Nerme: yﬁy_o(ee Aromic. E(ec. Co. Unit Ko,

Diese)l Manufacturer: GEweAAL roToRS Model: 162 ~Teoo

Number of Units: ,2

Size Kw/Unit: Yoo KW Rated Speed: /800 RPM
Average Operating Hours Per Unit to Date: Qoo

DIESEL GEMERATOR STATLUS

A. Enagine:

1. Problems are caused chiefly by (give estimated number)

a. Defective parts (e,

o. Installaticn errors: o

¢. Failure of system to respond properly in
function or seguence: o

d. Faulty adjustment: @ 1

2. Would more strinagent inspection and testing requirements
durino acceptance or preoperational tests significantly
improve the diesel-generator power plant performance?
Yes No v

B. Starting Systens (indicate which):

1. Air-to-cylinder cranking.
Air cranking notor Hir. Model MNo.

Electric cranking motor v MWfr. 7®eHwo Model No. ST 63D
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2. If air crencing, then: /1/56

Give siz2 of starting air tank: Length ___ Diameter

Normal standby air tank pressure psi.

Is pressure reducer used? Ye No

Reducer pipe size? inches.

Starting air control admission valve pipe size in air
piping system, inches.

Minimum air tank pressure for engine cranking psi.
Numbe~ of five-second cranking periods between above
pressur2s with no tank recharging .

Number of air tanks per engine .

Can starting air tanks serve more than one engine?
Yes No

1s air pipe to engine from top of air tank? Yes No

Does starting air tank have water condensate drain?
Yes NO

Does starting air pipe have water condensate trap and

drain near engine? Yes No
Is starting air piping horizontal? Yes No
Does it slant toward drain? Yes No

1f water condensate drains are provided, then is draining:

a. Automatic through float valve? Yes No
b. Manual by hand valve? VYes No
¢. If manual, then is draining water condensate dcne:



daily?

weekly?

monthly?

before each start if manual? __ _
no procedure?

1s dirt and rust filter provided in startina air pipe?
Yes ko

1f proviced, where installec?

How is it cleaned?

How often and when?

Give pipe size of filtar: _ inches.

How is it known whether filter is plugged or has high oressure
drop?

1s starting air pipe to enzine positioned:

a. Below floor?
b. On the floor?
¢. Overheac?

What is air pressure arop from 3ir tank 1o engine during
cranking psi

Give anproximate length (re ten feet) of startine air
pipe for individual engire 1 engines from air tenk
to:

a. lYearest engine
b. Furthest engine

mErAR n-?
! H §

£

ALV
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Diereter of s:iz~ting air pipe from:

a. Alr tank ts starting vaive inches
b. At air starting valve inches
C. At engire inches

What is the primary source of power for the starting air
systenm?

Is there a duplicate and redundant motor and air
compressor set? Yes No

What is the t e required to recharge cne air tank?
minutes

Does starting air suoo]y system have independent
secondary power sufply for compressor? Yes No

If yes, then by:

a. Gasoline engine?
b. Moter driven?
¢. Other? (Specify)

-

If electric (Battery powered) cranking, then:

a. Battery charging: Continuous trickle charger
Intermittent charging

If so, how is charging requirement determined?
-“Time cycle Mo,erLy OVER CHARGE

Test
Other

b. Battery used: Ccmmon Plant
Individual Unit
Other

mcm e
Starting cable size ‘ 3 ; Length: Battery to engine

(longest) .22___e£.a5¢mcn -7 ife a

=3
e

1952‘
o

n‘.’.’ F: 55404
?

PG@R @ ;i na*igp




C.

fuel 0i1 System: 3Sulk Tank to Day Tank

e

1.

Does the bulk tank to day tank fuel suppiy svstem (viz:
pump, motor, etc.) have reduncant independent plser
supplies? Yes No v (G»?Awr/ Feer)

Does this system have a hand-operated emergency fuel
pump? Yes No V

If yes, is this hand-operated punp and piping in immediate
operating concition? Yes NO
Is there a water and sediment drain from the very bottom
of the:

a. Bulk tank? Yes No
b. Day tank? Yes  No

Is the reqular functional fuel oil outlet slightly above
(two to three inches) the botton of the:

a. Bulk tark? Yes V' No
b. Day or integral tank? Yes v No

Ie bottom of day tank and/or intecral tank above all
sarts and pip1:; of the engine fuel injection systems?
Yes No

If yes,

Give approximiate amount inches feet
Does the engine fuel system have a fuel bleed return
line to the fuel day tank and/or integral tank?

Yes v No

During extended cperation, such as more than two to three
hours, does the fuel in the day tank become: (yes or no)

a. Warm? ©
b. Hot? e (above 130°F)
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What is fuel oil return liné size (nominal)?

a. Pipe size ?/¢ inches

b. Tubing size 3)¢ inches

6. Do engine fuel oil filters have air bleed or vent valves
readily accessible? Yes ¢ No

7. How is fusl transferred from cay tank to engine fuel system?

a. By gravity

b. Engine driven purp

¢. Electric motor driven pumd

d. Is a manual pump alsc provigea for injection
system filling and/or air venting after servicing
or replacement of parts in the fuel injection
systen? Yes v Mo

If yes, is the manual pump in immecdiate operating condition?
Yes Mo

8. Type of fuel (e.g., =1, =2, =3, JP-4, etc.) # 2 .

9. Approximate bulk tank capacity, g ee0 gallons.

10. Typical frequency of refilling (weekly, monthly, etc.) QUARTERLY

11. Typical refill (gallons), 2600 .

D. Lube 011 Syst=n

P

1. Lube oil

a. Type ARCo FrLeeT X HD

e e —

b. Viscosity _S4g 3o
c. Specification nuroer _grigmne RicHFIEWD Co. Ti-08-\¥
d. 0il change determined Dy:

Time interval: Yes V %o

Give interval @ mme _ Montnly, yearly

By oil analysis: Yes _ ¢~ WO (,F AnALYSIS DieTales —
o1l woutd BE AN €)
Mose FregueaTly)
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2. Llube oil filters are:
a. Full flow v’
b. Bypass
c. Combination
3. Interval and/or basis for changing filter cartridae:
a. Monthly
b. VYearly Clim')
¢. By running tire hours
d. By oil analysis.” Yes W No (M1GHT DicTaTe MOKE FrREQUEXT
e. B8y pressure drop. Yes NO o CHANgE)
f. Does provisicns exist for changing cartridgec during
engine operation? Yes No ¢/
4. 011 Pressure Monitoring
2. Normal operating pressure && psi
b. Alarm 279 psi
¢. Shutdown 4@ rsi
§. 0il temperature control:
a. By standdby heater in engine sump /RELE °F.
b. Heating rmeans for maintai. nq stancdy temperature:
Direct in oil v’
0il-to-water heat exchanger
Other (Specify)
Coolinn System - Encine Water
1. Temperature control by:

2. By thermostat in water? Yes v No

1f yes, then:

Bypass thermostat? Yes No

Throttle thermostat? Yes No )
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b. By radiator shutter:cql_SO)
Automatic v

lanual

Other (give type)

2. Corrosion control (water adgitive)? Yes v’ No

If yes, give chemical additive or name of compound.

PEARY Ceoling SysTe€sm (owdiTioneR

Proportion or concentraticn control:

a. By additive measurement? Yes V No
b. By water coolant analysis? Yes No

3. Engine cooling water cooled by:

a. Radiator? v
b. Heat exchanger from sea, river or other water?
c. Other? (give type)

4. Engine 00ling water tenperature-rmonitoring

8. Standdy temperature || ¥yec°F

b. Normal opsreting temperature (65 210°F
C. Alarm temperature Qog+s °F o
d. Shutdown te~-arature A8 °F

e. Water circuiztion during stanaby:

Thermo-syphon v’

Pump
5. Water Pressure Monitoring: Yes No 7
a. Alarm
b. Shutdown
¢.. Both
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6. water temperature Sensor fositicn
a. In piping from engine
b. In engine piping __
c. In engine direct
7. Water surge or supply tank in system. Yes No

1f yes, then bottom connected to:

a. Water pump suction? Yes No '

b. Top of system? Yes NO

¢c. Both of above? Yes NO

d. 1s bottom of surae tank above top of engine
system? Yes __ No

e. Does engine have constant air bleed from top of
engine water piping to surge or supply tank?

Yes No
f. Give size of bleed or vent line, inches.
g. Manual air bleed only? Yes No

Governor - Speed Controi

Manufacturer Wood waRD
Electric (speed sensing)
Hydraulic v :
Type or code (such as tGe-35, LSG-10, etc.) _S& <cevek (emnTROL
Automatic load sharing? Yes o _ V. (wA)

1. 1ls compensation or stability contrcl and/or speed of
response manually acjustable? VYes v’ No

If yes, adjusted by:

a. Eye and ear?
b. Test and specification? v’ (I. B.oYpo3 C WoothRh>
c. Other? (Specify) .

2. Engine - generator normal shutdown or stoppina means
and method.



-10-
Is the engine stopped:
a. Manually? Yes v No
If yes, then:
Directly at engine? Yes Vo
Through local control panel? Yes o~ No ¢ ComTRoL Koo

b. Automatically throuah the controls in the control
room? Yes _ No

c. By setting covernor to “fuel-off" position?
Yes v No

d. By over-ride of covernor settinas and control
position directly to fuel injecticon pumps?
Yes No v

e. Other means. Describe briefly. OVER spee€) FwiTcH

AId _Emeggevcy Puosw  BuTTen) (localty)

khen engine is stopped, is fuel control in:

2. Full fuel or rmaximun fuel position?
b. Full off or no fuel position? V'
¢. Intermediate?

d. Random?

(If not consistent and typical in above, then give
the usual.)

when starting from the standby condition after shutdown
for at least 24 hours, give number of seconcs from start-
to-crank to full fuel or maximum fuel position of governor
and fuel control, (o seconds.
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Governor - (vers=a0d (shutdown)

1.

2.

3.

Scead sensing?

a. Electrical vV (wvupox)
b. Flysall
c. Other (Specify)

Fuel shutoff force generatesd dy:

a. Soring?

b. Air?

¢. Hydraulic?

d. Electrical?

e. Other? (Specify) _ 7Zips AIR DAMPER —SHVUTING Jowry ENgIV

Overspeed sensing setting? (in terms of full spe-d)

a. 115 v
b. 110%
c. Other (Specify)

Is oversoeed tripping set point tested periodically?
Yes V Yo

If yes, then how often? /E@amme  (yearly, monthly, etc.)

Generator !ifr, DeELco Model No. _& ¢¥g$s3 VB
Single dearing or two bearines? e
Does gensrator have cdamper windings? Yes v %o

Uoes generator have any ocvious fault or difficulty?
Yes o v~

Is problem repetitive? Yes No

If yes, then describe briefly

v-.

-\q_

POCR ORICIHA
l<é.uﬁu§§‘

D s I YRR AR 4



1. Exciter and Voltage Reaulator

1.

Exciter Manufacturer: DELCO Model & ¥8579vVB

Type: 2gtatir v Static

If rotating drive? Direct
Belt or Chain
DC with fielg contro!
Brushless with rectifier v

Voltage Requlator: Manufacturer DELCO Model

Type: !echanical Static v’

Are paralleled units of automatic 'oad sharing control A A
of fully automatic type? Yes Ho

If yes, has any obvious influence or interrelationship
been noted between the stability and response tine of

the engine governor and the st2dbility and voltage control
of the generators? Yes ___ ho ___

Have encine covernor and voltaze reculator/exciter
adjustrents been made on the site or under any con-
ditions since any of the units nave been placed in
service? Yes V lo

If yes, by means of what tests and what standards?
Give nams or very orief description. _AAMUVEAcTURERS

If any difficulties have occurred, give approximate WA

nurber of orcoleins.

a. Components

b. MWiring

c. Other (daneae in service or cropping of miscellaneous
hardware into switchhoard, etc.) v
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1. Do all units corsist:=s’y ~ave the proper voltize output?
Yes No

2. Do all units automatically share both the "real” or
in-phase load and also the reactive load reasonably
well? Yes No ___

3, At the sz—e Kw load, are t:th'the field and the armature
line currents of the several units consistently clese

|

\

J. Para'isties: Engine-Generator Unfts NA
to the sane value? Yes No

If no, approximate percent difference.

4. Synchronizing ,4/79

8. In automatic synchronizing do circuit breakers close
immediately after reaching full synchronous speed?
Yes No

b. If "no" above then, does speed of some units drift
slowly while failing to synchronize and close circuit
breakers?

How many seconds?

Occasionally
Always
Never

K. Switch Gear and flectrical Cor7®Rets (other than exciter/
voltage reguiator)

1. If any difficulties have occurred, then give zpproximate
number of problems,

a. Components 2

b. Wirina o

¢. Other (d2maze in servize or dropping of miscellaneous
.hardware into switchdozrd, etc.) o

d. Design concept faults. That is, aces the switch
gear and its controls perform the proper functicns
and in proper sequence and timing. )




L.

Safety

b.

C.

d.

&) - ®

Do the on-site diesel generator units and related
support equipment have any storage battery power
systems for any service whatsoever? Yes v/ No ___

Identify each storage battery power system associated
with the on-site ciesel generator unit and its

function. 3 _STaTien) Seevice Sorrekies — on e

Does each system identified above adequately fulfill
the service reguirements for which it is intended?

Yes Y~ No

If no, briefly describe.

Is there a DG battery maintenance program? Yes o No

Shut downs

Give safety shut down settinas compared to equilibrium
operating conditions. ’

1.

Engine and generator speed. Give rpm or hertz:

a.
b.

Engi

a.
bl
C.

Svnchroncus and usual

rpm or go H2

Cverspeed shutdown setting 20720 rpm or h2

ne cooling water (see E.4)

Ecuilibrium &t °F

Shut down -ﬂ e

Ludbe oil pressure (see D.4)

d.
b.
c.

Equilibriun _ &% psi
Alarm a1 psi

Shut down v 49 psi
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4. Lube 011 temperature

a. Equilibrium J2S2S °F
b. Alarm A8
C. Shutdown A °F

5. Indicate all other protective interlocks (give name
and;)

a. Usual or proper condition _over CAANK - Alagm-
OvERsPeed 1S%h ABeve RATeRr speed

b. Shutdown condition oveR spee) dezggx:care'.y
RAe RPu —CloS€s AIR DAMPEES

6. a. What source of power is provided to operate alarms
and shutdown controls? (See G.2) S7ATies) BATTERY

b. Do the generator units automatically shutdown in
case of the electrical power loss fo its control
system? Yes o No

Emergency or Alert Conditions

1. Are all safety shutdown and safety interlocks bypassed
during emergency conditions? Yes NO

2. If "no" above, then which are not bypassed. ‘“ame items.

OreR sPred SHLTbowa)

3. For each interlock not bypassed is coincident logic
used? Yes No v

If yes, is it testaile? VYes No

Maintenance

1. Does plant have reaularly scheduled maintenance pro-

cedures? Yes

If so, return copy of these procedures with questionnaire.
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2. When r22a for minor adjustT:"ts obviously exists, then:

a. ls remedial action taken immediately or at szriiest
practical opportunity? Yes o NoO

b. 1s remsdial action taken only at periodic prescheduled

or programmad times and conditions? Yes NO v
c. For best performance record which of above appears

better:

immediate or early action? v

as scheduled only?

e et

d. Must permission for minocr maintenace be obtained from
some higher out-of-plant authority? Yes NO

e. 1ls maintenance referred to above allowed and encouraged?
Yes v~ No

f. In periodic surveillance tests, simulated alert standdy
tests, etc., is the criteria "pass/not pass” the test
used? Yes v MNo

g. ls there a conscious continuing policy to detect and
remedy narginal conditicns or imminent trouble: for
examples: 1lube o0il pressure shutdown only two to
five psi below operiting pressure or, pernans overspeed
governor setting only one or two percent above starting
speed surge or etc.? Yes _¢& No

h. Are efforts to remedy marginal Ci questionable conditions
as mentioned above enccuraged by plant management?

Yes &~ No

-———

i. Are remedial steps on itens similar to the above taken
or allcwed when the unit nas started and operated
satisfactorily within specified limits or condaitions?

Yes v NoO

0. Starting Conditions

1. Give starting or necessary cranking timo as exoerienced.

a. Starting time per specification NA seconds
b. Usual starting tire & secondas
¢. Maximum starting time coserved /[ seconds
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Give usual time intervals as follows:

a. Time from start-to-crank to first firing of any
cylinder. A~ seconds

b. Time from start-to-crank to approximate full firing

of all cylinders. A seconds

3, Give maximum speed surce when starting; use both tachometer
and frequency meter if possidle.
a. Usual conditions _J8eo rom
HZ
b. Maximum observed ;98¢ ronM
e H2
&, During a surveillance test, give time from start-to-crank
to when steacdy synchronous speed is attained and mzintained.
a. Usual _ gy seconds éﬂo lead))
b. Maximum (S seconds
c. As specified A A seconds.
5. Give briefly the most troublesome problems in starting.
a. Most troublesome G eov@RNOR — Tiwo Fnulf;![ggfecrcb ;q-,:s)
b. Next to most troudblesome DC ConTRel — 7o FAULT$<co(£ecTQ
\976
Air Cleaner or Air Filter - Combustion Air )
1. Combustion air source: taken from engine rcon cr inside

the building, or from outdcors?

a. Indoors v
b. OQutdoors




.
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2. Give type and makc of air cleaners or air filters:

a. 0il bath Make

b. 01l wetted screen Hake

c. Paper | Pt Make  RoTovYamiC

d. Other Make |
e. Precleaner: Yes No

3. Excessive air flow restriction and servicing need
determined by?

a. Instrument such as:

manometer o

If other give type _FARRKR TTNDICAIOR
b. Personal judgement by appearance, etc.
¢. By smoking exhaust
d. Time schedule

e. Other (Specify) Servi(e LADICRIOR ('F\LTER Repluiced whead

Ly APPENRS

4. Are climatic extremes normally experienced such as:

a. Air heavily loaded with water mist, high humidity

and low temperature? Yes No *
b. Blowing sand and dust? 'res No )
c. Blowina snow (blizzards)? Yes NOo -
d. Other-Name

5. Are climatic extremes potentially possible such as:

a. Air heavily loaded with water mist, high humidity
and low temperature? Yes v~ No

b. Blowing sand and dust? Yes No .~

c. Blowing snow (blizzards)? Yes .~ No

d. Other-Name

Temperature Conditions

1. Amdbient outside hottest~ (OO °F. ’
2. Ambient outside coldest =25 °F. |
3. Engine-generator room hottest ~s ICO°F.

4. Engine-generator room coldest v 5SS °F. ?

Incide switch gear hottest €5 “F ?

Inside voltage regulator or ambient near voltage
regulator hottestn \CO °F

7. Ambient at exciter hottest ~ OO °F )

POOR ORIGINAL

.-

'Q.
't‘l“

o

“un
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R. Operator Qualifications (as presently exist’ and suggested

minimuns it gifferent)

1.

2.

Minimum education required (check)

Existing

UsiS

Suggested

.
»>

.
v

Minirum Years of operating expcerience (diesel electric

a. High School

b. Trade School

c. Technical School
d. No minimum
generator)

ao 0'3

b. 3‘6

C. 6’]0

d. 10-15

Operator trainiag

2.
b.
C.
c.

Military

Industrial

On-the-job
Comhiration of a, b,
and ¢ (indicate which)

Licensing required

a.
b.
C.

State

Federal

Utility or self
Kone

Existing

v

Existing

R

v

gxistina

Sugcested

v

w

ugrasted

|

Sugoested
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S. Are any foreian gases such as propane, freon, halon, carbon
dioxide, etc. stored in the: Diesel Engine room?
Yes Mo o/ or adjacent buildings? Yes _yZ Mo

If yes, (other than hand portable fire extinguishers), thea
identify cases and give approximate tank size.

3
Gases _¢gqBes droxybe Yolume (ft ) _z_mu_fn.zoolb:u.(swe )
7,

M TRegCn 18 Lorries@ 51 Fidsa.

T. Does control system autcmatically bypass, in emergency
starting, any engine temporarily out of service for
maintenance? Yes No V

If yes, then how many failures to bypass have occured?

U. Does the control system automatically override the test WA
mode under emergency conditions? Yes No

V. Have repetitive mechanical failures occurred in any component part
or subsystem of the engine, generator, or switch gear, etc.?
Yes No v~

If yes, then which part or subsystem?

How many failures?

Give nature of failure,

W. Would periodic (yearly or other) evaluation and/or testing
by "outsics experts” ccntripute significantly to tne dizsel-

generator reliability? Yes _» NoO

Give brief reasons for the answer. _ owrspg EXPERTS AKX
user @ /8 mo ,soyesvacs fer TesTwg Diesel ENGINE

v v -




X.

1.

2.

Give the accumulatzs %<-a-lcad operating record for each
diesel-=z~ar3%-= =11 trom installatiorn to the present
(RunMng sours)e

Prejperational tzst Jate AeOV¥ péc /170

: Engine : Surv. iesting & : Emergency : Total
:Serial lo. @ faintenance Hrs. @ and Qther : Hours :
: 1 No Load : Loaded : Service Hrs, : -
S 1GVA-1803. Bo i A¥e : Y3, i o8 :
t 16 VA-180% 36 : A¥e Y3e .
16VA -\1805: 3g . a¥o ¥3, : Y0

. .
..

v snloe sejlee
v walse an
.

Surveillance test load (percent o/ continuous rating) So‘é

Give the projected or planned tine-load cperatinn for
each diesel-generator unit during the next 12 monthl.

:Surveillance & Etmergency : Total s
‘Maintenance Hrs. : and other : Hours :
: ¢+ Service Hrs. $
: Yo ' -— N 2- I "

Provide the followinaz sunmary of the pericdic surveillance testin
experience:

W

a. Starting date of surveillance testing (0L date) }2/22 [za
b. Periocdic test irtarval weevly

¢c. Tota)l nurher of surveillance tests perforrmed 2E¥

d. Total numper of test failures v

failure to start & failure to accept load o
failure to carry loaa o failures cuz to operator errcr
failure due to eauinment not b2ing operative during emergency
conditions 0

e. Supplv a copy of the surveillance test procedures with this
conpleted cussticnnaire,

i
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dditional Comments

_Diesels  wege swsTALL €N APProximately Dec. 1970

¥ g1ven Peviedic TOSTS, Some Preli€rs occuorted
F wehe o AfCcT %o

Y. General Sucscestions

Briefly give constructive criticism or suggestions as to
improvement in relianility of tne ciesel generators. These
remarks may cover tests, maint2nance, practices, orders,
policy, acjustments, etc.
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